
Investigation

Promoting support for community water
fluoridation
Testing message effects and the role of normative beliefs

Deena Kemp, PhD; Michael Mackert, PhD; Lindsay Bouchacourt, MA; Allison J. Lazard, PhD;
Josefine Ortiz Wolfe, PhD, RDH, CHES; Beth Stewart, RDH; LeeAnn Kahlor, PhD;
Caren George, BS; Jessica Hughes Wagner, MPH, MCHES; Gary Wilcox, PhD
ABSTRACT

Background. Despite evidence that community water fluoridation (CWF) protects oral health,
improves health equity, is safe and cost-effective, and contributes to social well-being, little is known
regarding which of these benefits should be highlighted to effectively influence support for CWF.

Methods. This within-participants study examines differences in CWF support in response to pro-
CWF messages reflecting themes of oral health, health equity, CWF safety, cost-effectiveness, or
social well-being among a sample of parents. Prior belief that CWF has health benefits, worry about
potential health risks, and normative beliefs were also examined as independent predictors of
support for each theme.

Results. Oral health, health equity, and safety messages significantly increased support in com-
parison with social well-being messages (P < .05). Oral health messages also produced greater
support than cost-savings messages. Belief that CWF has health benefits positively predicted sup-
port, as did normative beliefs that one’s family and physician approve of CWF. Worry about health
risks and community and dentist norms were not significant predictors of support. There were no
interaction effects of message themes and prior beliefs.

Conclusions. Messaging focused on oral health, health equity, and the safety of CWF may be the
most effective at influencing support for CWF. Preexisting personal beliefs about CWF benefits
significantly predict support, but so do normative beliefsdfamily and physician norms in particular.

Practical Implications. Findings suggest dental health educators should emphasize the oral health
benefits of CWF over cost and social well-being outcomes. They should also consider relevant
norms and collaborate with family physicians to promote CWF.
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ommunity water fluoridation (CWF) has been recognized as one of the greatest public health
success stories of the last 100 years.1 Access to drinking water with optimal levels of fluoride
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C reduces both caries and tooth loss.2,3 CWF is particularly beneficial for young children still
developing good oral hygiene practices and improves oral health outcomes among marginalized
populations with limited access to other dental interventions.4 In addition, CWF saves money for
people and communities, and contributes to social well-being.5,6

Although nearly 75% of US residents using community water have access to CWF, the number
of US cities opting to remove fluoride from their water has increased.7 In Texas, only 68.8% of
people served by community water systems had access to fluoridated water in 2017, down from 79%
in 2014.8 These trends can be attributed to a number of factors including lack of mandates requiring
fluoridation, antifluoridation lobbying efforts, and limited public knowledge.9 Most public infor-
mation about fluoride is positive; however, a small segment of consumers have strong antifluoride
convictions.10,11 As polarizing as this issue can be, it appears the general public is not highly aware
of CWF benefits, and public health communicators are uncertain about the best means of educating
their communities.12
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ABBREVIATION KEY

CWF: Community water
fluoridation.
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Health communication campaigns can play an important role in implementing CWF. However,
few studies have examined public responses to messages about fluoridated water.13 Informal eval-
uations of national and local campaigns provide some evidence of message effects.14,15 Still,
knowledge about the kinds of messages that promote support for CWF remains insufficient.

In this study, we compare differences in support for CWF in response to 5 message themes. These
message themes are based on key areas of focus in the CWF research literature:
n the role of CWF in preventing caries and protecting oral health
n the safety of CWF16

n CWF’s role in improving oral health for everyone regardless of dental health practices or access to
care17

n CWF’s cost-saving potentials5

n CWF’s relationship to social well-being such as school performance and job outlook6

We also analyze the influence of personal beliefs and feelings and normative beliefs about CWF
on the level of support in response to each message theme.

In an internal evaluation of their Children’s Dental Campaign, the Pew Charitable Trusts noted
that safety messages may have the unintended effect of raising questions about risks, and people
were more willing to engage in conversations about social well-being.15 This suggests certain
message themes may be more effective than others. As far as we know, no prior research has
examined the relationship among different message themes and support for CWF. The goal of our
study is to determine whether messages about oral health, health equity, CWF safety, cost-
effectiveness, or social well-being lead to varying levels of support for CWF (research question 1).

In addition to testing differences in CWF support based on message themes, we also examine
whether preexisting beliefs, including normative beliefs, and feelings about fluoridated water
predict responses. Believing that water fluoridation has health benefits has been shown to in-
crease support for CWF.18 At the same time, feelings of anxiety or worry that there may be
health risks associated with fluoridated water have been found to decrease support.19 In our
study, we examine how these personal beliefs and feelings relate to the different aspects of CWF
conveyed by each of the message themes. We expect that believing CWF has health benefits will
positively predict CWF support (hypothesis 1]), whereas worry that CWF poses health risks
should negatively predict support (hypothesis 2). However, beliefs about the benefits of CWF
and worry about its potential risks may not be relevant when considering certain aspects of
CWF. For instance, although it is likely that worry about health risks is related to responses to
oral health messages, it is possible that it may not be a factor when considering the cost-
effectiveness of CWF. In the absence of prior research indicating the nature of these relation-
ships, we ask whether the pattern of effects for these 2 variables on CWF support differs across
message themes (research question 2).

Although the relationship between beliefs about CWF and support of water fluoridation has been
examined frequently,10,18,19 the influence of normative beliefsdor perceptions of how important
others view CWFdhas not been widely considered.20 Normative beliefs have been shown to
positively influence a variety of health decisions including toothbrushing and other oral health
practices.21,22 Because CWF is a public rather than personal health intervention, it is likely that
parents consider the approval of others within their social circles to guide their own decisions about
the appropriateness of CWF. Normative perceptions, which we refer to as norms, can vary for
specific social groups, and people may reference norms for some groups over others when consid-
ering a given behavior or aspect of a decision.23 Accounting for the distinct influence of specific
reference groups has been found to better predict and enhance the outcome of health communi-
cation interventions, such as those targeting binge drinking or exercise intentions.24,25 In the
context of CWF, relevant others may include family, the wider community, and health care pro-
fessionals including dentists and family physicians. We expect beliefs, or norms, regarding how these
relevant others view CWF will positively predict support (hypothesis 3) and ask whether the
pattern of effects for each reference group differs across the message themes (research question 3).

METHODS
We conducted a within-participants survey experiment with a convenience sample of Texas parents
via the Pollfish platform. Given the prevalence of caries in youth and concerns about the impact of
fluoride on children, parents are a prime audience for CWF campaigns.26
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Procedure
Study procedures received institutional review board approval (2019-02-0049). Data were collected
from August through October 2019. Eligible participants were Texas residents who reported having
children younger than 18 years. We excluded 21 respondents because they either did not report the
ages of their children or reported ages as older than 18 years. After providing informed consent,
participants responded to survey questions that included the personal belief, worry about CWF risks,
and normative belief items before viewing the messages.

There were 21 messages in total, varying in terms of their focus: oral health, health equity, CWF
safety, cost-effectiveness, or social well-being. Themes and messages were identified and developed
on the basis of prior research and existing communication about CWF, as well as interviews with
public oral health care professionals and dental educators. Table 1 provides all of the messages
grouped by message theme. To reduce response burden, each participant only saw 13 messages. The
first 6 messages were the same for all participants (n > 230 in Table 1); 7 messages were selected at
random from the 15 remaining messages.

Measures
The dependent variable, CWF support, was measured on a 5-point scale asking how likely it was that
each message would “earn your support for water fluoridation in your community?” This measure was
repeateddparticipants responded to it after viewing each message. Responses ranged from 1 (very
unlikely) to 5 (very likely) [mean (standard deviation {SD}), 3.41 (1.07)].

The personal belief items are independent predictors, rather than mediators, of support as they
were asked before message exposure and were therefore not influenced by, but may have influenced,
responses to the messages. Belief about CWF benefits was measured with the statement “There are
health benefits associated with fluoridated water.” Responses ranged from 1 (very unlikely) through 5
(very likely) [mean (SD), 3.50 (0.98)]. Worry about the risks associated with water fluoridation was
measured with the statement “I worry about potential health risks of fluoridated water.” Responses
ranged from 1 (strongly disagree) to 5 (strongly agree) [mean (SD), 3.17 (1.04)].

Four items measured normative beliefs about whether referent others “think fluoridated water is a
good thing.” Responses ranged from 1 (strongly disagree) through 5 (strongly agree) for each referent
group: people in my family [mean (SD), 3.31 (0.89)], people in my community [mean (SD), 3.29
(0.79)], my family doctor [mean (SD), 3.44 (0.84)], and my dentist [mean (SD), 3.56 (0.90)]. These
group norm items are only moderately correlated (from r ¼ 0.45 through r ¼ 0.67), suggesting
distinctions in how participants perceive each referent group. These items were analyzed as separate
indicators of support as specific groups may have differential influence.

Demographic covariates
Participants reported their sex, racial and ethnic identity, age in years, level of education, and
household income category. Participants also provided their ZIP Codes, which were converted to a
binary rural or urban variable based on federal designations.27 These demographic variables have
been examined in connection with CWF beliefs and support in past research.10,28

Analytical approach
To answer our research questions and test our hypotheses, we ran linear mixed-effects regression
models with message themes and prior beliefs as the predictor variables, CWF support as the
outcome variable, and the demographic variables as covariates. The models also controlled for the
effect of viewing the first 6 messages in nonrandom order. Data were analyzed with SPSS Version 26
(IBM) using a compound symmetrical covariance structure to model the dependencies within each
participant’s responses. The mixed-effects procedure treats each message as a unique observation
under each theme. This allowed us to estimate the fixed effect of each theme while controlling for
random effects due to differences among messages within a theme (such as differences in word
count). All participants in our study had data missing at random for 8 of the 21 messages. Whereas
repeated-measures analysis of variance cannot handle missing data, mixed-effects models allow for
missing data in within-participants comparisons. In addition, the linear mixed model produces an
approximately continuous, least-squares mean (LSM) value for each theme. Given the number of
levels of our dependent variable, as well as the number of themes and messages within themes, this
approach is more easily interpreted than comparing the results of ordinal logistic regression models.29
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Table 1. Community water fluoridation test messages by message theme and mean community water fluoridation
support rating.*

TEST MESSAGE NUMBER
MEAN (STANDARD

DEVIATION)

Oral Health

Water fluoridation boosts your family’s protection against tooth decay by 25% or more,
saving you money on potentially costly dental treatment.

122 3.68 (0.99)

Just like seat belts and airbags work together to keep us safe, fluoride in water adds to
the protection your family gets from fluoridated toothpaste and other dental products.

103 3.65 (1.05)

Fluoridated water saves smiles! 122 3.63 (0.95)

Water fluoridation provides an added layer of protection for your family’s teeth. 127 3.53 (1.09)

Water fluoridation makes families healthier. 235 3.45 (1.03)

Water fluoridation saves smiles. 233 3.44 (1.05)

We rely on fluoride in water to add to the protection we get from toothpaste and dental
visits, much like we rely on the fire station in addition to the smoke alarms or fire
extinguishers we may have at home.

119 3.46 (1.11)

Water fluoridation makes communities healthier. 234 3.39 (1.05)

Health Equity

Water fluoridation benefits everyone. It helps people of all ages and incomes, especially
people who cannot see a dentist regularly.

88 3.61 (1.10)

The average 11-year-old brushes less than 50% of the surface of their teeth. Drinking
fluoridated water adds a layer of protection for your family’s teeth.

117 3.58 (1.00)

Children living in areas without fluoridated water are 32% more likely to have decayed,
filled, or missing teeth.

77 3.34 (1.10)

Community Water Fluoridation Safety

Water fluoridation is safe and effective. 236 3.45 (1.03)

Fluoride can be naturally occurring in water. Adding fluoride is like fortifying milk with
vitamin D, orange juice with calcium, or cereals with B vitamins and folic acid.

69 3.43 (1.06)

Cost-effectiveness

Water fluoridation saves families money by reducing the need for the expensive treatment
of tooth decay.

111 3.46 (1.06)

For most cities, every $1 invested in water fluoridation saves $32 in dental treatment costs. 110 3.34 (0.97)

Water fluoridation is the most cost-efficient method for reducing tooth decay for all people. 123 3.34 (1.14)

Water fluoridation saves communities money. 235 3.20 (1.02)

Water fluoridation saves families money. 236 3.19 (1.02)

Social Well-being

Children with good dental health are more likely to do well in school. 116 3.40 (1.16)

Children with poor dental health are nearly 3 times more likely to miss school and are 4 times
more likely to earn lower grades.

97 3.26 (1.33)

People with unhealthy or missing teeth are at a disadvantage on the job market. Adults who
had access to fluoridated water during childhood earn about 2% more each year.

125 3.17 (1.17)

* Community water fluoridation support measured on a 5-point scale: 1, very unlikely; 2, somewhat unlikely; 3, neutral; 4,
somewhat likely; 5, very likely.

4

RESULTS
Participants (n ¼ 245) were predominantly female (64%) and non-Hispanic White (47%) and
reported living in mainly urban ZIP codes (82%) with household incomes of $50,000 or greater
(65%). Table 2 provides the demographic details for our sample. Most respondents (52%) did not
know if the water in their home was fluoridated, indicating limited awareness of the status of CWF
in their communities. Only 7% of participants did not use products containing fluoride, such as
fluoride toothpaste, suggesting respondents are not fluoride averse.

Bivariate analyses show significant, positive correlations among participant sex (being female),
education (having a college degree), age, and CWF support. In addition, living in a rural area or
identifying as White or Asian was positively correlated with CWF support; identifying as Black was
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Table 2. Demographics of participants.*

CHARACTERISTIC %†

Age, Mean (SD), y 36.47 (7.95)

Sex, Female 64

Urban Residents 82

Race and Ethnicity

Non-Hispanic White 47

Non-Hispanic Black 16

Non-Hispanic Asian 5

Hispanic 27

Multiracial 4

Other 2

Education

Some high school, no diploma 2

High school diploma 24

Some college, no degree 28

Associate degree 13

Bachelor’s degree 26

Graduate degree 8

Household Income

< $25,000 9

$25,000-$49,999 26

$50,000-$74,999 42

$75,000-$99,999 11

� $100,000 12

* Number of participants: 245. † Unless indicated otherwise.
negatively correlated with support. Income (< $50,000 or � $50,000) and Hispanic identity were
not related to support. However, none of the demographic covariates remained significant in
multivariate tests of our research questions and hypotheses.

Research question 1 asked whether the 5 message themes lead to varying levels of support for
CWF. Results show support varied significantly by the 5 message themes (F4,16.48 ¼ 13.708; P <

.001) after covarying out the demographic and prior beliefs variables and controlling for the fixed
order of the first 6 messages. The level of support for each theme was as follows: oral health (LSM,
3.52; CI, 3.43 to 3.61), health equity (LSM, 3.43; CI, 3.32 to 3.55), CWF safety (LSM, 3.49; CI,
3.37 to 3.61), cost-effectiveness (LSM, 3.30; CI, 3.21 to 3.39), and social well-being (LSM, 3.21; CI,
3.10 to 3.32). Sidak post hoc test shows that CWF support was significantly higher in response to oral
health messages than to messages emphasizing cost-effectiveness (P< .001) or social well-being (P<

.001). Compared with social well-being messages, health equity (P ¼ .01) and CWF safety messages
(P ¼ .008) also generated higher levels of support. There were no significant differences among oral
health, health equity, and safety messages or among health equity, safety, and cost messages.

Hypotheses 1, 2, and 3 examined the effect of preexisting beliefs on CWF support. Belief that
CWF has health benefits was significant and positively associated with CWF support (b ¼ 0.28; CI,
0.18 to 0.40; P < .001). Thus, hypothesis 1 is supported. The association between worry about
potential health risks and CWF support was not significant. Thus, hypothesis 2 is not supported.
Normative beliefs, when significant, were positively associated with CWF support as predicted.
However, only family (b ¼ 0.17; CI, 0.05 to 0.30; P ¼ .01) and physician (b ¼ 0.28; CI, 0.15 to
0.41; P < .001) normative beliefs were significant predictors of CWF support.

Research question 2 and research question 3 asked whether prior beliefs including normative
beliefs about CWF differed by message theme. To address these questions, we added 6 interaction
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terms to the mixed-effects modeld1 for each of the preexisting personal and normative beliefs by
the message theme variable. The results of the interaction terms were not significant, suggesting the
influence of preexisting beliefs on support does not vary by message theme.

DISCUSSION
Horowitz30 forecasted that the future of water fluoridation would depend on public perception more
than the veracity of scientific evidence. With more state and local jurisdictions relying on refer-
endums to determine whether to fluoridate their community water supplies, it is important to
understand how CWF promotion messages resonate with the public and motivate support. Our
study suggests that messages focused on oral health, the safety of CWF, and CWF’s role as a buffer
against disparities in access to dental care and oral hygiene practices may be more promising for
promoting support. Messages focused on social well-being factors such as school and job outlook
were not as effective as any of the former message frames. Oral health messages also yielded greater
support than messages focused on the cost-effectiveness of CWF.

Consistent with past research, the perception that there are health benefits of CWF positively
predicted support.18 Our findings suggest that believing CWF has health benefits increases support
regardless of message theme. However, worry about the potential health risks associated with CWF
was not a significant predictor of support. This finding is at odds with past research, which has
shown that worry decreases support.19 One possible explanation for this difference is that prior
research did not consider exposure to messages that promote CWF as we do in our study. Worry may
no longer affect support when the influence of messaging is taken into account. If so, this further
underscores the importance and potential of CWF promotion efforts.

Given that CWF is a public health issue, we also considered the role of norms. Our findings are
in line with those of other studies showing norm perceptions positively influence oral health
behaviors21,22 as well as with research suggesting normative effects may vary by referent social
group.23,24 In this case, beliefs that one’s family and physician think CWF is a good thing were
both positively associated with CWF support, but similar beliefs about one’s community and
dentist were not significant predictors. There were no differences when considering specific aspects
of CWFdfamily and physician norms were related to support regardless of message theme.
Although dentist norms were not a predictor of support, the practical implication of this result
should be considered with caution. Mean ratings for perceptions that family dentists approve of
CWF trended higher, and more participants indicated trusting dentists (65.4%) than physicians
(56.0%) as a source of information for CWF. It could be that people expect dentists to support
fluoride but view CWF as something that affects their entire bodies, not just their mouths. Family
physicians’ approval may operate as a subconscious endorsement of CWF above and beyond
the role of family dentists. Additional research is needed to understand these differences; still,
CWF campaign planners should consider the role of both family physicians and dentists in pro-
moting CWF.

In general, message ratings were higher than neutral, but differences among themes can be
interpreted in terms of their relative effectiveness in shifting perceptions toward greater support.
Although these differences, including the effect of preexisting beliefs, are small, we know from prior
health communication research that small shifts in response to messaging are meaningful when
considered at a population level as well as in tandem with other health promotion tools.31,32

Limitations
Our findings should be considered in the context of a few limitations including the quasi-
experimental design and correlational nature of some analyses. Using existing messages about
CWF provided ecological validity, and our mixed-effects models suggest differences among indi-
vidual messages did not influence the results, but we could not fully control for these variations. The
number of observations for each message also varied, with some participants seeing no messages
from certain themes, raising the potential for reduced model power, biased effect estimates, or both.
In practice, however, the distribution of messages in a population is not often balanced. Mixed-
effects models are robust in handling violations of equal sample size and variance assumptions,
and the within-participants design and total number of theme-level observations also increased
power. Whereas the personal belief and family and physician norm variables were significant pre-
dictors of CWF support, we did not manipulate normative beliefs. Thus, these relationships are
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purely correlational, not causal. There may also be differences between self-reported support and
how participants actually respond to this issue.

Although our results can help guide local and national CWF promotion efforts, our data only
reflect Texas residents and we only sampled parents. Caries is one of the most common chronic
diseases affecting children and adolescents,33 and thus parents are an important audience to
consider given the relevance of CWF to their family’s health. Still, responses among other groups
may differ. In addition, Hispanic parents and parents without a high school degree were under-
represented in our data.34 Although neither Hispanic identity nor education level predicted out-
comes in our study, prior research suggests greater use of bottled water among Hispanic
populations,28 and knowledge of and support for CWF has consistently been found to be lower
among people with lower levels of education.10

Future research
To address these limitations and additional questions raised, future studies should recruit a larger,
more diverse sample including greater representation of Hispanic participants and people with lower
levels of education. Future research should also consider whether including normative information
as part of the message further increases support and whether this is dependent on the specific
reference group highlighted. Finally, follow-up studies can evaluate the role of messaging in miti-
gating worries about the risks associated with CWF and examine behavioral outcomes such as
signing a petition or engaging in other policy-related activities.

CONCLUSIONS
This study is among the first, to our knowledge, to examine the impact of messaging on audience
support of fluoridated water. Oral health care providers and educators may use this evidence to guide
decisions about the focus of CWF campaigns. In particular, they may want to focus efforts on
developing messages highlighting oral health, including health equity, and CWF safety. They may
also want to collaborate with family physicians in promoting the benefits of CWF. n
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